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ON BELLS.
[164
easy to recognize that it was stiff to forces applied at N, but flexible higher up, in the neighbourhood of N'.
It is clear that the actual behaviour of a church bell differs widely from that of a bell infinitely thin; and that this should be the case need not surprise us when we consider the actual ratio of the thickness at the sound-bow to the interval between consecutive nodal meridians. I think, however, that the form of the bell does really tend to render the gravest tone less prominent.
APPENDIX.
On the Bending of a Hyperboloid of Revolution.
The deformation of the general surface of revolution was briefly treated in a former paper*. The point whose original cylindrical coordinates are z, r, </>, is supposed to undergo such a displacement that its coordinates become
z + 8#,       T -f BT,        </> + £</>•
The altered value (ds + d8s) of the element of length traced upon the surface is given by
(ds + d 8s)'2 = (dz + d 8z)- + (r + 8?-)2 (d<f> + d St/>)2 + (dr + d Sr)-. Hence, if the displacement be such that the element is unextended,
Now
JS>               j      d8z ,
dbz = -T- dz + ~r— d<f>,
dz
,~      dBr , dbr= -j- dz + —,• dz            d(f>
and "by the equation to the surface
dr
in which, by hypothesis,
= 0.    Thus
d&    drdSr)
-j-  + T- -J-
dz     dz dz
, + dz
+ r
„ + T-      r   = 0.
j~-        -T-      T- ^r d<f>            dz     dz d(j) j
* " On the Infinitesimal Bending of Surfaces of Eevolution," Proc. Math. Soc. xin. p. 4 (1881). [Vol. i. p. 551.]so low as according to calculation; it was almost exactly in the middle of the lower conical segment. By merely handling the model it was
